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An Optoelectronic Assembly 

Field of the Invention 
This invention relates to an optoelectronic assembly, particularly, though 
5 not exclusively, to an optoelectronic assembly having an optical emitter for 
emitting light along a main optical path and having at least one optical 
component in a secondary optical path for measuring characteristics of the light 
along the main optical path. 

10 Background of the Invention 

As is known, in many optical modules in which an optical emitter, such as 
a laser or an end of an optical fibre from which light is emitted, is in optical 
communication with another part of an optical communication system along a 
main optical path, one or more other optical components are arranged to 

15 monitor or measure various characteristics of the light in the main optical path. 
For example, one or more beam splitters are often arranged to direct a small 
portion of the light from the main optical path to one or more photodiodes to 
enable the power of the light to be measured. Sometimes the light directed out 
of the main optical path is passed through one or more other optical 

20 components, such as a wavelength dependent filter, to enable the power 

measured by the photodiodes to be used to determine wavelength as part of a 
wavelength locker, in which, for instance, the wavelength of a laser is controlled 
by controlling the temperature of the laser, or for other purposes. 

Such optical modules, often, therefore include several photodiodes 

25 arranged at different positions in the optoelectronic assembly and electrical 
signals from the photodiodes are routed through and out of the assembly to a 
controller which responds to the signals. The photodiodes are usually mounted 
on ceramic blocks having conductive tracks thereon to which the photodiode is 
electrically connected using die and wire bonds. The conductive tracks are 

30 continuous over at least two sides of the ceramic blocks and further wire bonds 
are made between the conductive tracks on the ceramic blocks and further 
conductive tracks provided on a substrate on which the ceramic blocks and the 
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various optical components are mounted. The conductive tracks on the 
substrate lead to an edge of the substrate from where further wire bonds are 
provided to a further substrate outside the optical module, which may be 
hermetically sealed. These further wire bonds between the edges of the two 
5 substrates may disadvantageously conduct heat between the two substrates, 
thereby perturbing the control of the wavelength of the laser, for example. 

As is apparent, therefore, such an optical module includes a number of 
photodiodes on ceramic blocks, which are relatively expensive components, 
having conductive tracks extending over at least one edge of the block, which is 
10 difficult to manufacture, and having a number of wire bonds, which need to be 
individually made. Furthermore, the photodiodes are distributed over the 
substrate, thereby requiring individual placement and alignment, and they may 
operate at different ambient temperatures, thereby ageing at different rates and 
producing signals which may have different temperature dependencies. 

15 

Brief Summary of the Invention 
The present invention therefore seeks to provide an optoelectronic 
assembly, which overcomes, or at least reduces the above-mentioned problems 
of the prior art. 

20 Accordingly, in a first aspect, the invention provides an optoelectronic 

assembly comprising an optical emitter for emitting light along a main optical 
path, at least one mouldable, substantially rigid optical light guide having a first 
end for receiving a small proportion of the light from the main optical path and a 
second end, and at least one photodetector located adjacent the second end of 

25 the optical waveguide for receiving light there from. 

In a preferred embodiment, the optical emitter, the at least one 
photodetector and the at least one optical light guide are mounted on a 
substrate and the at least one photodetector is arranged at a periphery of the 
substrate. 

30 In a further embodiment, the optical emitter is mounted on a substrate 

and the at least one photodetector is mounted on a second substrate. 
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Preferably, the optoelectronic assembly includes a plurality of mouldable, 
substantially rigid optical light guides, and a plurality of photodetectors, the 
plurality of optical light guides each having a second end located adjacent a 
respective one of the photodetectors. 

The plurality of photodetectors is preferably mounted as an array 
adjacent the periphery of the substrate or the second substrate. 

Preferably, the plurality of optical light guides is manufactured as a single 
assembly for mounting to the substrate. The or each optical light guide 
preferably includes at least one structural feature to facilitate interception of the 
light from the main optical path. 

In one embodiment, the optoelectronic assembly further comprises 
means for splitting a small proportion of light from the main optical path into, a 
secondary light path and wherein the first end of the optical light guide(s) is 
positioned in the secondary light path. 

Preferably, the optical waveguide(s) is made from a stable, low 
absorption plastics material. The optical waveguide(s) preferably includes one 
or more fiducials to facilitate alignment of the waveguide to the substrate. 

Brief Description of the Drawings 
Two embodiments of the invention will now be more fully described, by 
way of example, with reference to the drawings, of which: 

FIG. 1 shows a schematic diagram of a known optoelectronic module, 
FIG. 2 shows a known photodiode assembly utilised in the module of 

FIG. 1, 

FIG. 3 shows a schematic diagram of an optoelectronic module 
according to one embodiment of the present invention, 

FIG. 4 shows a schematic diagram of an optoelectronic module 
according to a second embodiment of the present invention, and 

FIG. 5 shows a side elevation of the module shown in Fig 3. 
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Detailed Description of the Drawings 
Thus, FIG. 1 shows schematically a conventional optoelectronic 
assembly 100 in which light from a laser 102 is collimated by a collimating lens 
104 forming a collimated beam 106. The collimated beam 106 may be focused 
5 by a focusing lens (not shown) into an optical fibre (not shown). Disposed in the 
collimating beam 106 are a first beam splitter 1 10, an optical or optoelectronic 
component 112, for example a variable optical attenuator or a modulator, and a 
second beam splitter 1 14. The first beam splitter 110 is part of a wavelength 
locker, for example similar to that disclosed in US Patent No. 6, 144, 025 (Tei & 

10 Makeda), which forms part of a feedback control loop to control the output 

wavelength of the laser. The wavelength locker also includes a filter 1 16, a first 
photodetector 118 and a second photodetector 120. The second beam splitter 
1 14 is part of a power monitor, which also includes a third photodetector 122, 
for monitoring the power of the light transmitted by the optoelectronic 

15 component 112. All the components 102 to 122 are mounted on a substrate 
124, which is provided with electrically conducting tracks 126 printed thereon. 
The photodetectors 118, 120 and 122 are electrically connected to respective 
tracks 126 using wire bonds 128. The substrate 124 may be mounted in a 
hermetic package (not shown) provided with a thermally insulated second 

20 substrate (feed-through) 130. The feed-through 130 is provided with bond pads 
1 32 to which the tracks 126 are electrically connected by means of further wire 
bonds 134. 

FIG. 2 shows one of the photodetectors 118, 120 and 122 in more detail. 
A photodiode 200 is mounted on a ceramic block 202, which is provided with a 

25 first conductive track 204 and a second conductive track 206, using solder or 
conductive adhesive such that an electrical connection is made between the 
rear side of the photodiode 200 and the first conductive track 204. Electrical 
connection is also made between a bond pad 208 on the front side of the 
photodiode 200 and the second conductive track 206 by a wire bond 210. The 

30 ceramic block 202 is mounted on the substrate 124 using solder or adhesive. 
Electrical connections are made from the conductive tracks 204, 206 to 
electrical tracks 126a, 126b on the substrate 124 using wire bonds 128a, 128b. 
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It will therefore be apparent that the optoelectronic assembly of FIG. 1 
requires three ceramic blocks, each having electrical tracks arranged thereon, 
six electrical tracks on the substrate 124 and 15 wire bonds, as well as 
individual placement of the ceramic blocks 202 on the substrate 124. 
5 Accordingly, in a preferred embodiment of the present invention, there is 

provided an optoelectronic assembly 300, as shown in FIG. 3 and FIG. 5, in 
which the same elements as described above with reference to FIGs 1 and 2 
have the same reference numerals as in those FIGs. Instead of photodetectors 
118, 120 and 122, of FIG. 1, there is provided a photodiode array 302 having, in 

10 this embodiment, three photodiodes 304. The array 302 is positioned at 
periphery of the substrate 124 near an edge 306 thereof adjacent the feed- 
through 130. The photodiode array 302 is positioned flat on the substrate 124 
and is sufficiently close to the feed-through 130 so that wire bonds 308 can be 
made directly from the bond pads 316 of each of the photodiodes 304, as well 

1 5 as from a common bond pad 31 8 to which the rear sides of the photodiodes 304 
are connected. 

Optical light guides 310 are provided to intercept light from the first beam 
splitter 110, the second beam splitter 114 and the filter 116 and to guide the 
light 107 to the photodiode array 302. The light guides 310 may have angled 

20 facets 314, 315 at their first and second ends respectively, to guide the light into 
and out of the respective light guide and/or bends 312 to guide the light to their 
second ends. Preferably, the point of exit of light 107 from the light guides is 
directly adjacent a respective one of the photodiodes 304. 

The light guides 310 may be injection moulded, preferably from a stable, 

25 low absorption plastics material for a relatively low cost, thereby allowing the 
dimensions and the required shape of the optical light guides to be preformed 
during the moulding process. The light guides 310 can be co fabricated as a 
single assembly, thus requiring only a single operation to mount them on the 
substrate 124. If desired, and whether or not the light guides are provided as a 

30 single assembly, they can be provided with alignment features, such as 

projections or fiducials to facilitate location and alignment of the light guides on 
the substrate 124. 
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It will therefore be seen that the optoelectronic assembly 300 described 
with reference to FIG. 3 has only four wire bonds, as compared to fifteen in the 
optoelectronic assembly of FIG. 1 . Furthermore, the substrate 124 only has one 
bond pad 318 instead of the six tracks 126 of FIG. 1. Also, the three ceramic 
5 blocks 202 with "round the corner" metallisation have been eliminated. Since 
the photodiodes form a single array, all the photodiodes will be at the same 
location, and will therefore be at the same operating temperature, so that they 
age at similar rates. Thus, the signals from the photodiodes will not vary 
differently over temperature or time thereby enabling a controller to respond to 

10 the signals correctly. 

In a second preferred embodiment of the present invention, there is 
provided an optoelectronic assembly 400, as shown in FIG. 4, in which the 
same elements as described above with reference to FIGs 1 , 2 and 3 have the 
same reference numerals as in those FIGs. 

15 In this second preferred embodiment the photodiode array 302 is 

mounted on the feed-through second substrate 130, rather than on the 
substrate 124, thus eliminating the heat conducting wire bonds 308 between the 
substrate 124 and the feed-through 130. A further wire bond between the 
common bond pad 318 and its track 132 is also eliminated. Advantageously, 

20 the second ends of the light guides 310 are adjacent but not in contact with the 
photodiode array 302 so that light is coupled between the light guides 310 and 
the photodiode array 302 but the conduction of heat is minimised. 

It will be appreciated that although only two particular embodiments of 
the invention have been described in detail and that various modifications and 

25 improvements can be made by a person skilled in the art without departing from 
the scope of the present invention. 



30020778 EP 



